New diazapolyoxa macrocyclic ditosylates with 17-28-membered rings were synthesized by the application of the RCM technique to suitable α,ω-dienes. These compounds were employed as neutral carriers in Li + -selective electrodes. The electrodes exhibited nearly Nernstian responses with relatively high selectivity for lithium over other inorganic cations.
Introduction
Efficient synthetic approaches to macrocyclic heterocyclic compounds have recently been developed using the RCM methodology. 1 In the present work we applied our previously developed reaction sequence, 2-4 using the RCM technique, for the macrocyclization step to prepare a number of macrocyclic diazacrown ditosylates with varying ring sizes, in order to investigate their behavior in Li ion-selective electrodes.
Lithium is an important element in biological systems. It has been found to be effective in preventing recurring bouts of depression and elation. However, it is toxic in relatively high concentrations. Therefore, it is important to maintain its concentration in the blood within the range of 0.5-1.5 mM. Lithium is present in human, animal and plant tissues in small amounts. [5] [6] [7] [8] Early lithium ion-selective electrodes were based on amide group type ionophores. [9] [10] [11] [12] [13] Lithium ions were determined in undiluted serum using cyclohexyl diamides based electrodes which had ISSN 1551-7012a selectivity of 80:1 for lithium over sodium ions. 12 A series of diamides based on pyridine, furan and dioxanone backbones, which have higher selectivity for lithium over sodium were prepared. 13 In the present study, coated silver/silver chloride electrodes were prepared based on the following ionophores: 2c, 2d, 4c, 4d, 3c, 3d, 5c, 5d, 6d and 7d as Li 
Results and Discussion
Scheme 1 illustrates our synthetic routes starting from the appropriate readily available bistosylamides 1a-e which were converted via their potassium salts into the corresponding 1,ω-dienes 2, 4, 6 upon treatment with allyloxyethyl tosylate, allyl bromide or o-allyloxybenzyl chloride. RCM of these dienes proceeded under mild condition using 1-5 mol% of Grubbs' catalyst I in CH 2 Cl 2 to give excellent yields of the corresponding macrocyclic products 3, 5 and 7 respectively as an E/Z mixture in a ratio determined from their 1 H NMR spectra as shown in Table 1 (cf. Experimental section for E and Z isomer assignments). , the order of decrease of interference was 3c=7>3d=4c>2c>4d>6d. The higher selectivity coefficients (less selectivity) of compounds 3c and 7 than the other compounds with respect to Cd 2+ is most probably due to the ring closing system. ).
Experimental Section
All melting points are uncorrected. IR spectra were recorded in KBr disks using a Perkin Elmer System 2000 FT-IR spectrophotometer.
H and

13
C NMR spectra were recorded on a Bruker DPX 400, 400 MHz super-conducting NMR spectrometer. Mass spectra were measured on a VG Auto-spec-Q (high resolution, high performance, tri-sector GC/MS/MS) and with LCMS using Agilent 1100 series LC/MSD with an API-ES/APCI ionization mode. Microanalyses were performed on a LECO CH NS-932 Elemental Analyzer. The starting bis tosylamides 1a-e were prepared by reacting the appropriate bisamines, readily synthesizable as reported, 15 with tosyl chloride in pyridine. These bis tosyl derivatives 1a-e are reported but without complete identification. [16] [17] [18] Poly(vinylchloride) of high molecular weight, tetrahydrofuran (THF), and potassium tetrakis-(4-chlorophenyl)borate (KTpClPB), tris(2-ethylhexyl)phosphate (TEHP), were obtained from Aldrich. Solutions of metal salts in the chloride form (Aldrich) were prepared in deionized water.
Potential measurements
All the measurements were carried out using a 713 pH-mv meter (Metrohm, Swiss), and a Titrator 665 Dosimat (Metrohm, Swiss). The electrochemical system was as follows: Ag|AgCl|KCl (sat΄d)|3.0 M KNO 3 |sample solution|membrane|AgCl|Ag
Electrode preparation
All electrodes were prepared as previously described. 19 Pure silver rods of 10 cm length and 5.0 mm diameter, purchased from Goodfellow Cambridge LTD, England, were insulated by tight polyethylene tubes leaving 2 cm at one end for connection and 1 mm at the other end to be coated anodically with AgCl. Membrane solution was prepared by dissolving 18.00 mg of the ionophore, 139 mg of PVC, 139 mg of plasticizer (tris-2-ethylhexylphosphate, TEHP), and 1.42 mg potassium tetrakis(4-chlorophenyl) borate (KTpClPB) in 500 µL tetrahydrofuran (THF).
Electrode Construction
Two 25 µL aliquots of the membrane solution were carefully deposited on the sliver-silver chloride electrode surface. The second aliquot was deposited after the first aliquot had almost dried. The tip was left to stand for 24 h to allow the THF solvent to evaporate, and then it was soaked in 0. 
General procedures for RCM
To a solution of each of 2a-e, 4c,d, 6 (2 mmol) in DCM (10 ml), Grubbs' catalyst I (1-5%) was added. The reaction mixture was heated under reflux for 2 h, the solvent was removed in vacuo and the product was crystallized from the appropriate solvent or purified by column chromatography. 
